Primitive neuroectodermal tumours of the neuraxis'-3 and peripheral nerves45 have been described. However, we are unable to trace a report of the same type of tumour arising primarily within the orbit but outside the eyeball. In this communication we Microscopically, plentiful neoplastic cells of divergent types were found in lobules and in random distribution (Fig. 3A) . Many small ovoid or carrotshaped tumour cells with hyperchromatic nuclei rimmed by scant cytoplasm and hair-like cytoplasmic polar processes were often arrayed in rosettes that contained central tangles of these processes, representing Homer Wright's rosettes (Fig. 3B ). These neoplastic cells were regarded as primitive (undifferentiated) neuroepithelial cells which resembled both neuroblasts and medulloblasts.
Several epithelium-like tumour cells had round to ovoid vesicular nuclei which were rimmed by homogeneous cytoplasm. Some had blue processes in PTAH preparations. They were occasionally arranged in true rosettes with central canals (Fig. 4A ) and perivascular pseudorosettes characterised by attachment of the cellular processes to the vascular walls (Fig. 4B ). These two patterns of the neoplasm were regarded as formed by ependymal cells.
A moderate number of the tumour cells had well defined outlines, distinctly clear perikaryon, and small dark nuclei giving a fried-egg appearance. They were interpreted as oligodendroglia (Figs. 4B, 5A ). Neurons were not detected in Nissl's preparations.
A small number of widely scattered rounded tumour cells contained cytoplasmic GFAP and were regarded as neuroglia. Some had small dark nuclei surrounded by moderate amount of cytoplasm; they were interpreted as oligodendroglia (Fig. SB) . Others had large hyperchromatic nuclei rimmed by scant perikaryon; they were regarded as undifferentiated neuroglia (Fig. SC) . Similar GFAP-positive neuroglia, particularly astrocytes, were also seen in the fragment of normal brain serving as a control.
Reticulin fibres were few in some parts of the tumour but were numerous elsewhere (Fig. 6 ). This was also true for collagen fibres.
The pathological diagnosis was primary intraorbital, extraocular, primitive neuroectodermal tumour showing neuroglial differentiation and producing right proptosis.
POSTOPERATIVE COURSE
The patient received a course of radiotherapy totalling 5200 rad to the operative field over 11/2 months. At the end of the radiotherapeutic course his vision was normal, as it was before the surgical intervention. The proptosis had improved, and the general condition was satisfactory. He was well when he was seen again 6 months later.
Discussion
The primitive neuroectodermal tumour is defined as a malignant neoplasm arising from primitive (stem cell) neuroepithelium which is capable of differentiating into various derivatives within the neuronal and neuroglial lines. neuroectodermal tumour but favour a mesenchymal origin of the neoplasm. According to our experience, however, ependymal and oligodendroglial tumour cells are not frequently GFAP-positive, as are astrocytes, which were not seen in the present tumour. A prominent mesenchymal component is known in primitive neuroectodermal neoplasms.'
We regard the current primary intraorbital, extraocular, primitive neuroectodermal tumour as akin to those neoplasms reported as neuraxial primitive neuroectodermal tumours, including the cerebellar medulloblastomas' " and to some peripheral nerve neoplasms which have been described as malignant neuroepitheliomas, '-malignant ependymoma,'9 and primitive neuroectodermal tumour (neuroblastoma). These peripheral nerve tumours contained Homer Wright's rosettes and true rosettes as in our patient's tumour relating to the orbit. They often metastasised widely.5 1- The primitive (stem cell) neuroepithelium has been suggested as the origin of the neuraxial primitive neuroctodermal tumours.3" For the peripheral primitive neuroectodermal tumours an origin from the neural crest has been proposed.9 Evidence has been presented relating to the combined mesenchymal and neuroectodermal (ectomesenchymal) nature of the neural crest,'`-because it is formed by mingling of the mesenchyme and developing neuroepithelium of the neural folds before closure of the neural tube.'7 The neural crest yields diverse derivatives of both mesenchymal and neuroepithelial lines which migrate throughout the body, particularly in association with the peripheral nerves. '9 Although no connection of the present tumour with any major nerve was observed clinically, its origin from a small nerve, such as a nerve twig, cannot be excluded. Moreover, in the development of the eyeball, which has been reviewed previously,2 the primitive neuroepithelium forming the optic primordium may become ectopic within the orbit, a comparable developmental anomaly known as heterotopia of the neuraxis.' This heterotopic neural tissue and/or neuroectodermal component of the neural crest comprising the sheath of the peripheral nerve within the right orbit may be the origin of our patients tumour, which further differentiated into diverse neuroepithelial derivatives. 
